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PURPOSE:To improve the visibility and brightness of a light emitting diode having a light emitting 
element made of a gallium nitride based compound semiconductor material having its light emitting 
peaks-near 430nm and 370nm. 

CONSTITUTION:ln a light emitting diode comprising a light emitting elect 1 1 on a stem and a resin 
mold 4 surrounding it, the light emitting element 1 1 is made of a gallium nitride based compound 
semiconductor specified by a general chemical formula GaxAll-xN (where 0<=x<=1), and further, a 
fluorescent dye 5 or a fluorescent pigment, which emits a fluorescent light excited by the light 
emission of the gallium nitride based compound semiconductor, is added additionally in the resin 
mold 4. 
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(57)Abstract 

PURPOSE: To improve the visibility and brightness of a light emitting 
diode having a light emitting element made of a gallium nitride based 
compound semiconductor material having its light emitting peaks near 
430nm and 370nm. 

CONSTITUTION: In a light emitting diode comprising a light emitting 
elect 1 1 on a stem and a resin mold 4 surrounding it the light emitting 
element 1 1 is made of a gallium nitride based compound 
semiconductor specified by a general chemical formula GaxAl1~xN 
(where 0**x"1), and further, a fluorescent dye 5 or a fluorescent 
pigment which emits a fluorescent light excited by the light emission 
of the gallium nitride based compound semiconductor, is added 
additionally in the resin mold 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Light emitting diode which it has a light emitting device on a stem, and the aforementioned light emitting device 
consists of a gallium-nitride system compound semiconductor expressed with general formula GaXAM -XN (however, it is 
0<=X<=1), and the fluorescent dye which is further excited by luminescence of the aforementioned gallium-nitride system 
compound semiconductor in the aforementioned resin mould, and emits fluorescence, or a fluorescent pigment is added in 
the light emitting diode which comes to surround it by the resin mould, and is characterized by the bird clapper. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the light emitting diode (it is called Following Light Emitting Diode) to which this design comes to 
surround a light emitting device by the resin mould — starting — especially, one kind of. light emitting device — 
luminescence of varieties — it can do — ■ further — high — it is related with brightness wavelength conversion light 
emitting diode 
[0002] 

[Description of the Prior Art] Generally, Light Emitting Diode has structure as shown in drawing 1 . The light emitting device 
from which 1 was cut below at 1mm angle and which consists of GaAIAs, GaP, etc., for example, and 2 are resin moulds to 
which a metal stem and 3 surround a metal post and 4 surrounds a light emitting device. The rear-face electrode of a light 
emitting device 1 pastes the metal stem 2 with a silver paste etc., and is electrically connected to it, wire bond of the 
surface electrode of a light emitting device 1 is carried out on the front face by the gold streak lengthened from the metal 
post 3 which is an other end child, and the mould of the light emitting device 1 is further carried out by the transparent 
resin mould 4. 

[0003] Usually, although the resin mould 4 is the purpose which emits luminescence of a light emitting device efficiently 
into air and a highly transparent resin is chosen highly [ a refractive index ], otherwise, it is the purpose which changes the 
luminescent color of the light emitting device, or is the amendment purpose about a color, and an inorganic pigment or an 
organic pigment may be mixed as a coloring agent into the resin mould 4. For example, the luminescent color can be made 
white if red pigments are added in the resin mould of the green light emitting device which has the semiconductor material 
of GaP. 
. [0004] 

[Problem(s) to be Solved by the Invention] However, most technology of adding a coloring agent to a resin mould and 
changing wavelength is [ that the technology which it is not put in practical use but carries out a color correction with a 
coloring agent is only used slightly, and ] conventionally. It is because the brightness of the Light Emitting Diode [ itself ] 
itself will fall greatly if the coloring agent which is a non-photogene to the extent that wavelength is convertible for a resin 
mould is added 

[0005] By the way, infrared rays, red, yellow, and Light Emitting Diode of green luminescence are put in practical use as a 
Light Emitting Diode now, and blue or ultraviolet Light Emitting Diode is not yet put in practical use. Research is advanced 
using semiconductor materials, such as an II— VI group's ZnSe, an IV-tV group's SiC, and a Ul-V group's GaN, also in it, it is 
announced that the gallium-nitride system compound semiconductor to which a general formula is expressed with GaXAH- 
XN (however, X is 0<=X<=1.) shows luminescence from which it is ordinary temperature and which was excelled 
comparatively, and blue and the light emitting device of ultraviolet luminescence attract attention recently. Moreover, Light 
Emitting Diode which realized pn junction for the first time is announced using the gallium-nitride system compound 
semiconductor (166 application physics, 60 volumes, No. 2, p163-p 1991). The luminescence wavelength of Light Emitting 
Diode which has the gallium-nitride system compound semiconductor of pn junction according to it is mainly near 430nm, 
and has the luminescence peak also in the ultraviolet region near 370 morenm. The wavelength is the shortest wavelength 
in the above-mentioned semiconductor material. However, since the Light Emitting Diode has the near luminescent color 
purple as luminescence wavelength shows, it has the fault that visibility is bad. 

[0006] It is in this invention having been made in view of such a situation, and the place made into the purpose improving 
the visibility of Light Emitting Diode which has the light emitting device which a luminescence peak becomes from the 
gallium-nitride system compound semiconductor material near 430nm and near 370nm, and raising the brightness. 
[0007] 

[Means for Solving the Problem] this invention is Light Emitting Diode which it has a light emitting device on a stem, and 
the aforementioned light emitting device consists of a gallium-nitride system compound semiconductor expressed with 
general formula GaXAI1-XN (however, it is 0<=X<=1) in the light emitting diode which comes to surround it by the resin 
mould, and the fluorescent dye which is further excited by luminescence of the aforementioned gallium-nitride system 
compound semiconductor in the aforementioned resin mould, and emits fluorescence, or a fluorescent pigment is added, 
and is characterized by the bird clapper. 

[0008] Drawing 2 is one example which shows the structure of Light Emitting Diode of this invention. The blue light emitting 
device which, as for 11, comes to carry out the laminating of the GaAIN to n type and p type on silicon on sapphire, and 2 
and 3 are the same with aVawing J_ , and a metal stem, a metal post, and 4 are resin moulds which surround a light emitting 
device. The rear face of a light emitting device 11 is the insulating substrate of sapphire, since an electrode cannot be 
taken out from a rear face, in order to connect n electrode of a GaAIN layer with the metal stem 2 electrically, a GaAIN 
layer is **********ed, the front face of n type layer is exposed, an ohmic electrode is attached,, and thejtechnique 
"electrically cVnne^ wire bond of other electrodes is carried out on the front face 

of p type layer by the gold streak lengthened from the metal post 3 like drawing 1 . The fluorescent dye 5 which'emits light 
in the wavelength which is furthermore excited by the resin mould 4 with the wavelength near 420-440nm, and has a 
luminescence peak in 480nm is added. 
[0009] 

[Effect of the Invention] Generally a fluorescent dye and a fluorescent pigment are excited by the light of short wavelength, 
and emit light in long wavelength light rather than excitation wavelength. Conversely, although there is also a fluorescent 
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pigment which is excited by the light of long wavelength and emits light in the light of short wavelength, energy efficiency is 
very bad and it does not emit light feebly. As described above, a gallium-nitride system compound semiconductor has the 
luminescence peak in a short wavelength side most in the semiconductor material used for Light Emitting Diode, and, 
moreover, has the luminescence peak also in the ultraviolet region. Therefore, when it is used as a material of a light 
emitting device, these fluorescent substances can be most suitably excited by adding a fluorescent dye and a fluorescent 
pigment to the resin mould which surrounds the light emitting device. Therefore, it can change the light of much wavelength 
according to the kind of a fluorescent dye and fluorescent pigment in saying the color correction of blue Light Emitting 
Diode. Furthermore, the light of short wavelength is changed into long wavelength, the fluorescent dye and fluorescent 
pigment which are added since energy efficiency is good can be managed with a minute amount, and it is very convenient 
also from the point of a fad of brightness. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The type section view showing the structure of the conventional 1 Light Emitting Diode. 

[Q/awj_ n .g2] The type section view showing the structure of one example of Light Emitting Diode of this invention. 

[Description of Notations] 

1 1 ... Light emitting device 2 ... Metal stem 

3 ... Metal post 4 ... Resin mould 

5 ... Fluorescent dye. 
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DRAWINGS 



[Drawing 1 ] 
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